Excision of the Tol2 transposable element of the medaka fish Oryzias latipes in Xenopus laevis and Xenopus tropicalis.
The Tol2 transposable element from the medaka fish belong to the hAT family of transposons. In the previous studies, we have identified an autonomous member of this element, which encodes a fully functional transposase, and have shown that it can catalyze transposition in the zebrafish germ lineage. To date, the Tol2 element is the only natural transposon in vertebrates from which an autonomous member has been identified. We report here transposase-dependent excision of the Tol2 element in Xenopus laevis and Xenopus (Silurana) tropicalis embryos. We coinjected a plasmid DNA containing a nonautonomous Tol2 element and the transposase mRNA synthesized in vitro into two-cell-stage embryos, and analyzed DNA extracted from the injected embryos by polymerase chain reaction (PCR). We demonstrated that the Tol2 element could be excised from the plasmid DNA in both X. laevis and X. tropicalis only when it was coinjected with the transposase mRNA. In most cases, a complete loss of the Tol2 sequence was accompanied by addition of a short DNA sequence to the target sequence, indicating that transposase-dependent excision occurred. While these footprints were characteristic to those created upon excision of transposons of the hAT family, the additional bases found in Xenopus were longer and their structures were more complicated than those detected upon excision in zebrafish. This may reflect differences in the activities of host factors involved in either transposition, repair, or both between fish and frog. Our present study suggests that the Tol2 transposon system should be used as a novel genetic tool to develop transgenesis and mutagenesis methods in Xenopus.